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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress deterioration 
of the exhaust characteristic and the operability by 
smoothly switching the combustion mode between the 
stratified charge combustion mode and the 
homogeneous charge combustion mode. 
SOLUTION: When the request A/F>30 (to be judged in 
S104), the fuel injection timing is in the intake stroke (to 
be set in S105) so as to achieve the stratified charge 
combustion mode and when the request A/F<30, the 
fuel is injected also in the compression stroke (to be set 
in S108). Because the combustion mode is gradually 
shifted from the stratified charge combustion to the 
homogeneous charge combustion, the combustion step 
associated with the switching of the combustion mode 
can be suppressed to a minimum, and at the same time, 
the torque step with the same air volume can be 
suppressed, the operability can also be improved, and 
deterioration of the fuel consumption, the exhaust 
performance, etc., can be suppressed to a minimum. 



5i? i 



sioa 



S 104 



SSQft 



sips 




LEGAL STATUS 

[Date of request for examination] 28.1 1 .2001 

[Date of sending the examiners decision of 26.04.2005 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3711602 

[Date of registration] 26.08.2005 

[Number of appeal against examiner's decision 2005-09277 
of rejection] 

[Date of requesting appeal against examiners 18.05.2005 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA.qaig2DA409158767P1... 2006/06/01 



> 



Searching PAJ 2/2 K— */ 



decision of rejection] 
[Date of extinction of right] 



http://www19Jpdl.ncipi.gojp/PA1/result/detail/main/wAAA.qaig2DA409158767P1... 2006/06/01 



(19)B#B#f|fJf (JP) 



« 2 > ^ m & it ^ « ^) 



#^¥9- 158767 



(5i)inta e warn* i?totm&*t fi 

F0 2D 41/34 9523 -3G F0 2D 41/34 F 

41/10 3 3 5 41/10 3 3 5 Z 

45/00 3 6 8 45/00 3 6 8 G 



W£m$t TfcSfcR »3fcK©»7 OL (£13 H) 



(20 msm^ 


ftS&W -316931 


(71) USA 


000003997 












¥l£ 7 5K1995) 12E5B 




w&mmmrm&m&sm 2 






(72) mm 
















































(74)f$HA 





(54) rt^M©^»«|&©IffllSg 



(57) tsm 

mm ^mmmmmti^nmmmmn(om<ommmm 
mm^mi m&k/ f > 3 0 -e^nar c s 1 0 4 

(R«ffiBf fcL (S 1 0 5» , S*A/F^3 0 
(S 1 0 8f«J© o CflfCfcO, ^^^^?{C^ 



S1O0 



I 



S101 
S102 
S103 



5104 



5106 



S107 



S108 




YES 



TP2-A/F30fc*3TP' 
TP1 -TP-TP2 




>1<TPniin 



YES 



5105 



TP2*A/F30fc**TI* 
TP1»TP-TP2 



TF2»TH 
TP1-0 



(2) 



1 5 8 7 6 7 



[^fFftt^OSEffl] 

[ff*3Ii] i-»M*;P*©£fcSii8HfcR£Sftfctt5 

t^-s t t #y&-r * sg 2 $^«^is t . 

IB^OrtMMO^W^JP^Ho 

m^r^^m-^iz, mmiz.<Dftmm\zmfrt>-?. m 

tttft®. 1 1 %m Mm i hbwsr 5 ©Htifr i -Dicmm 
[» 7 ] mam i mnm^m.t,\ 



[000 1] 
[0 0 0 2] 

Ttt. 1WF4-2 3 1 6 4 5*§^$8lCffl^£ 

n£<fc?&fc<Dtf&3 (08, @9#S£> o H<D^(D 
it, 'J-yNOxfiliItM<DHC?:ftl&T*t§<j;^t 
LTNOx^{b^^j£Si5H{cMoT^i6^^<. ±MSB 

F*9^^-TSJ:5(cLTV^o Htllz^t), «f$(ai 
«}*JSUS^©H C 3r^»C#y&T-#£ — J5, SlUCtt 
i»*«»OH C C fcj^Tffr* «fe 5 (c 

U->NO xM^©HC(c<J:£NO xcr>S 
(2HC + 2NOx->2C0 2 + H 2 0 + N 2 ) 

[0 0 0 3] 

i¥4-2 3 1 6 4 5*&«fc:aE*S*lfcStin?Wu 
«ivy>3> Otic. NOx) <DffiW*±lfifcU ± 

ffim\zwto*m.mBm-e& k> , mmm^m-^mzmmz 
met zm&ftiG*$-^ <i<Dmmcmik?zm&m* 

mmvfoZo mm&mmmic&tiif, mmmz"smm& 

[0 0 0 4] £<i?>t>\ 0(Atf x awom* («ftlf) 

[0005] *mmz, *^i>^©nii{c^*^n 



(3) 



^mW- 9- 1 5 8 7 6 7 



fommmzmm % c t * a » t -r £ Q 

[0 0 0 6] 

mvmttmfcz&z&o ichrc^mrnmomnm^m 

gfbSti* £ 9 fc, '>£ < t fctulBUi l 

[ooo7] ±mmi&ic£m$. i u-i'^/ntiogfcs 
mm mmmmmm, mm, mm&mttm fcjti^o 

EfcfflUWf *«i l:*<Tflr, UoTH— a»««T?© 
[0 0 0 8] W*3S2KSB*©«WPtt. ttlBSlBKtt 

fc^cfetttttttttf, t;T»is*ifc mm 

&oicmi$.Lrc 0 bps, ^w>mmi^if^mmm 
mm/*** < mm&m*wfcim(Dmit&-et^tfj:ie 

[0009] m&m3icmm<o¥mx-i*. m^mmm 
[ooio] mm%. 5 \&m.<nmtt\t. msm \ mn 



[0 0 1 1] If*^3, m&m4, ffl|2&K 5 ©fltettt* 

MOW K> tc# ? *fg WcDjgffc^ «> mib t s n» < 

[0012] m>stm6icnd,mv>$£mx*i&, mszmzmm 

[0013] ^ntc.^ mnm^mm. awa. 
aw-tuf £ e> * ^ tt^ ws^mig-r s c t # & © 

[0014] jititcj;o, ft<onmwiffim-c 
mm<oitams& tf&^rcm 

[0 0 15] 

mwcommcDBM} &cfic ^mMoymmomm^ 

VU^«B8) 1 0©MjiSS4 0±^c«xr^U-^-3 

y ^ 2 fcM^^nrv^o 
[ooi6] «mtai^{cis%«m«m^itar% 



(4) 



9- 1 5 8 7 6 7 



hn-;va- <y ]- 2 o fr5©>HBKJHfi:jSt;T«££ti 
feW»e^*Sttm3£l«»l!»i:mS«flHIBI#IBft*ti* c 

<t 5 (eft o Ti/^o 
[0 0 17] fcC5T% *^ft?llfc;fc^Tfi. Huia^ 

^i«i5f# 5 <D*n?txic&m 1 5^ag*nT*3D> ms 
1 5 im i tci; oiftsn«aEflm#y 

y 8 tc cfc o Tffi£#*&S n^> XSi!l$KEi»lB 9 
1 2£/i-lt, mm*** 1 ofr5*8»*Rv 

[0 0 18] iSJE^-9--^^>^7rt©^»JE 

«*«»liItC»Shft«E4illt«}t«*C £ 
[0 0 19] tC5T% jfcAc»6*«*«t«rtfcBIA, , PH 

TS^nSiaicSoTl^o &*5, SMRiItt7 0fc 

[0 0 2 0] n>hn- >y h 2 Oii. 7*^*71/3 
;g!£tlfcR0M2 2, RAM2 4, A*#— h2 5&.tf 

sn**^:/*ftift«#2 9^iwpjgy«^3 it>\ m 

-So 

[0021] r*-fe;l/"Wl/ 

A/DM3 l%ftLT7 s Z?Z>l<&m-Znrc1£, huIS 
A?J#-h 2 S^/l-LTA^ftSJc-ptC&oTV^o 

&£A*£ 6 tt, §igS»|eI8S 3 6 ^^37^ 
[0 0 2 2] «±0*54«!)«***fc2MI»»Tf 



(ho m<ommm&m*L/*7-'r* 
a.u-bm<Dmttimtfm*.?%<DT\ m&tt&tirc&m 

[0 0 2 3] -77, fiftlfllWPtt. 7C4«»IB*«# 
t ^O-e^fiJffl as©SM tit * nSNJB £ & 5> ft 1/ 

t U mm, ilx 5 y a > (Wfc N 0 x ) «« 

<Dt$M.MM<D£5lcXuy b)l<mm. («Stni*x77 
tntMWi C= k • Q/N e , k «®R, Neli 

/UJHfi (Slf^M) fr5MD, fro, B«©fflKJ± 
A/F>30) frjt/£7?#3=k5tc, XD7 

[0024] iKotctb. mnwmmt\,mmmmm 
fr^nrnmsm^v] d & bbc, ^mmmmmum 

sft (M^.t?> ^a#) -rsc^tcfe^D, awto c«s 
tt. ^M#itcDS{kJ^±{cjagtt^«^tt^**t>n 

[0025] zzt\ *mm&MTit, miHM^Tte 

-v h 2 OtffT* 3 
SiJW) fcoi^T. i3©7n-ft-ht^Ti!iilt 



[0026] mxit, S £IELT&£ 0 m. 

Tx mm) i oom (shuher caao Ne, 7^ 

[0 0 2 7] Xfy^l0 3m ^tti^nfcgsfc A/ 
F£, ttHlilfE&&N e x77n-^-^ (HavS 

SftjlHsMUtS (MH'WTM) TP^satSo Xt- 
•y^l 0 4m g3&A/F>3 07*%«^S 

¥"JfrL (i4©S*A/F^7y#I) , T^-y^l 0 
[0 0 2 8] ^7^1 0 5TU 

ot% KMTgT'©TO«i cot, wmimmmtt* 

nmmmt&n?) <D&*n%;t>*i%>&?ic-?z 0 gp 
frmnmmMomM'WxmT p 21c x^-y^i 

0 3 T?*46fcS^ A/ F ^ie»n5S*ffl«»/^X 

xistp i = ofc-rs) . bp-s, mnmm^m5co®(D 

[0 0 2 9] -7a. X-r-y^l 0 6^Jtt?*&K«» 

7f77l 0 6T?«u ffiftfx 
SiJtlfc>iJttt'</l'XMT P 2fC, A/F = 30t%§T 
P' £-tr>y h-TShWc H#A/F*»Sfci&fc:&H 
4T P Uf 7710 3 ^3£&fc&Hj!I^TO/«/l/**| 
TP) tTP2l:t7 hLfcTP' fc©S£#*. "R«fT 
SHWOHW^^ST P 1 (=TP-TP2) (C-b7 

nw. bp*., ffi*fTS*»-e©«»i«i«^fk 
mstna. Mjmm<Dmm*mt) *mt>wz.-D 

*#3.T, 7f'y7i 0 7^\jiS-dr§o 
[0 0 3 0] 7f77l 0 7ftt, 7T771 06ft 

>y h Lrc^mmmm<Dmm^)i^mT p i warn 

PminJ: D^V^^S^WWr-rSo YES T?&*Uf. 

If S€ LfeftSftiHW^fTftitftv^fcWtf U Xt- «y 7 
lOS^jUc-tt. XT7 7 1 0 6 tt7 h LT^f; T P 
2=TP* % TP l=TP-TP2(D«*+>-fe;l' 
LT> TP2(C. Xf77l 0 3T*2&46fc^Sl<A/F# 

t (!<&iffimmM<DmM>vi>xmT p 1 = o £-r§) , 



ftfflW- 9- 1 5 8 7 6 7 
[003 1] -7?, NOTffctltf* w.fmm®M<Dmi 

/wxmi p i #$®jwstfscfct,fc<, a»fc^mfT 

1 0 8^jlS-^So 7sf77*l 0 8TU Xf77l 0 
6 THz-y h LT^fcT P 2 =T P' . TP1=TP-T 
P 2©B8«**OS*«»W4tOi:U BP"5> MSM 

T\ *7n-^7t5. 
[0 0 3 2] 0 5 CO© G£W4®) CDt^i, ffi 

»tTe«w*<fT**>nx jSiAcfe 6 com o te3s*iB^sc*< 

[0 0 3 3] a^^B^«t-fe^TW*tf 
U o TjKjfcflSRgttffc L Tflt^x = >y 3 >. >lfg14 * 

[0 0 3 4] ^:*3, mtlW^m^ (A/F< 1 4) <Dl§ 
KS[frei«»0«iJ-&3^a«>T»<*D, ^K^S 

ic£k>. i±mnm t wmim t <Dm^vmnmm^?> 

*>pM<Dim* ct d -mum? set tmm ht^ Q 
[0035] c©<k5i^ *nwmmvii, i-v-^zji 

mm) 'v m^(omnmmmvmn^m^(D^m.mx 



(6) 



«fBB¥9- 1 5 8 7 6 7 



So 

[o o 3 6] *^com 2 ©ns&fciitco^-riJi 
<DnmBM(Dm-& am 2) t\s\mT*&*), zrc, ^yb 

n-;l/a.- >y b 2 om?l»M (%ttJgtt«J&) 
*iJffli{cov^T«®6<D7n— Hc^-Tck-Mc, x 

y-v?i o 0-^7-7^1 0 7tTii, mKommmm 

[0 0 3 7] fip-B, ^fy^l 0 7T\ Xy->y7l 0 6 

(ITPmi n «fc D&V^gfrfcJfiMU YES T*&tl 
«?> R«ffS*WO*«^;l'X«T P 1 #JSjWi*fT, 
«*tf^Lfe«»*W^ffaAftl/^i:!pJ»fL, Xx 

[0 0 3 8] -7?, NOtSntf, "RSCfrlliftWOim* 
P l sWBWMf * c fe * < > SSfcRSlff 

10 9^\it*-li:S o 7f'y7*l0 9T(i, gsf<A/'F< 

i 4-e&£frgfr£¥ijiiT-r£o y e s-r^ntfx-r-yy 

1 1 O'xit^. NOV&tlifXr'-y-f 1 1 1 ^\jtt?o 
[0 0 3 9] X-r>y^l 1 0"e«. g;£A/F < 1 4 T* 

mmm (.i$nmm&M) ttft*t>&2><, ntxit. mtim 

(WAtfs g#A/F<l 4) T?tt, jK&Jgflg* 

[0040] xv-y^i i im *nsm*iRi±a* 

7 7'l06T't7HW;TP2 = TP' , TP1 = 
TP-TP2©g8«**©3:$»Kfi&fcfc©fcU EP 



[0 0 4 l] £*5. 05©© GKV»tt(D) O*08t±, 10 

tK a»o^j||fflftmJBK*v>T3|c*«»i:ftsifi« 
(SUfSrt let, £3«&ili=r5v£- 

[0042] ccd&oic^ m2<Dmmmvi±. mmm 
m<ow vwiz-icfiro mm&mc * s wi/ * 3 -y * 
mvz&tmc mtiw$mm <m*.h. a/f<i 

[0043] o-^ttT, m3commmmi^^xmmT 

mam<Dm& (02) i:ra*-ea&D, £fc> n>hn- 
«y h 2 o^fTft5«B««t& mmmmmm) urn 

7^1 00~^f77l 0 7STI4, SI l ©fSStMOH 
3£D7u-7^-h£>X7^y:/l 0 0~-X7-yf\ 0 7 
i:ra«*P*«©-e. mB^^«BSL, S^Xf'^l 1 
Z-Xf-y/i l 6fcov^Ti¥ffl{cI«H^-ri)C:i:ii-r 

[0 0 4 4] EP^, Xf'yyi 0 7 T» % X"rv~?l 0 6 
«T Pm i n*Djav^53^*W»rU YEStfetl 

[0 0 4 5] -77, NOr*fctltf, KatfrSIWOWH 
/VI/XBT P l jWB3Wi#* c i: fe* < . m»t®MT 
SWtt*ff&t>«*c fcWWLT* XT77 
1 1 2^\ii*^§ 0 Xf77l 1 2TB, S5l<A/F< 
1 4Tf***»53b»*t!MW«. YESt^n«Xf7 7' 

i i 3-^ii^ No^ntfxf77i i 6^jitfo 

[0 0 4 6] x-r>y^l l ®Mf@T<Di«S»f 

mzvic tuwpim (tummm &&^ittmfr*mm 



(7) 



9- 1 5 8 7 6 7 



[00 4 7] Xf7^1 1 tummiH*. IS)— 9" 

fcKUfeiS-eS'^ > !R«fiST*#j!8LfcT P^TPol 
d U ffi»frS-e#B8«nfc TP^TPnewtU M 
»(=TPnew-TPold) *ffiRffgT*i»SS-£ 
5i5Ct5o fiP1S> *IMW«*H 5 0®0«llT?ff ft 

[0 0 4 8] -73, 1 5T(i, KMTgfiD 

**M& IWJ— * ;l/rt©EE«fTSTf©*»3yfT4 ton 
s^ws-etc, ioaBftdHtfa:^©-^ S5fcA/F<l 4 

[0 0 4 9] 7,7- yf\ 1 6t(i, ^ngm^tni 

<> X-r>y 7"l 0 h LT*feT P2 = TP' % 

T P 1 =T P-T P 2(Dffl&% : £(D&£m%ZW%i&<Dt 
U BP'S, «»WW*H 5 CD© OtJcVHi®) ©«JBT»ff 

[0 0 5 0] il£D«t3fC. S§3<D«JBJRfc:J:*Uf. & 

imm<ow o tc# 5 as^antc <t * h ^ * *> a >y * 

otti*itt*:S*H:jSi;«Ftt<fc<*S;*aci:A^#, &t>, 
fit** SPiigsfctf&oTk, &tf>r*/l/^ttfl!i<OSlW 

<Df±mnmmm tea -sicKifts-es cttf-ezz&oic 

ftSOf, 2«Ut© U -^fb**WWTf*ill3aK*K:*6« 
[0 0 5 1] &*5, *Pii^5}c^m^t^nTl/^i:#T% 

»t»ss^v^*«{t*-e-* «fc ^ tc-r & c «t t» pragmas 

So 

[0052] a*, ±m^mmmmvit. mmmmmc 
it, Emm mm^m.mm^mmLfcW) xmn 



^c^LT^{b^-&Tfe<«J;-5fcLTtmv^ LT, 

mnmmmicit. mmm m^wmitmrn^ntc 

[0 0 5 3] gfc, *58Wfi, (09 

»&K fe ilffl-f S e: i: # § t, <DT*36 § „ 
[0 0 5 4] 

15ffcfc*/jN|Ef«:anW-rsc. fc««l?*S„ 
[00 5 5] It*^2, 11^3, If^4, H^5 

tscfc^ta. i«^7{cia«£D^tcj:n«, *p 

im 1 ] *J»fl(0*)S*it7n >y 

[0 2] 1 OHSt^lBO±fl«/SHo 

[03] m±nffiBMfcl3tfZ>^> hn-;l/n->y h 2 

ho 

[04] ra±*S6»JI8ti:^SS*A/FVy^O- 

^Jo 

[06] *mn\z&w&^2(Dnffifcm^i5tfz>^yh 



(8) 



im 7 ] ^.mmcmf^m 3 ©sosjgjitfett* i 

Itcoyxn—^-^—ho 20 

[0 8] &X&B<D£ttlg£BI. 29 

[0 9] fflmwomfwtmmzmi-t&ititboyu 30 



AMMMB 



[01] 



* 1 m*4ffii£#g* 


— > 








J 




£2 





[B2] 




[H4] 




£)S : A/F-14—12 

*5l« : A/F-22-14 

H-^JfWr : a/f-30-22 
JV : A4F-30Ja± 



X>5/>E)t£tt Ne 



(9) 



*SBB¥ 9- 1 5 8 7 6 7 



[03] 



S100 



I 



S101 
S102 

S103 

S104 
S106 



3: 



B$A/F#JNI 



3: 



#S«&*4nfiW«TP3i:tti 




YES 



TP2=A/F30fc£*T P> 
TP1=TP-TP2 



S107 <^TP1<TPmin 

NO 



YES 



S108 



| S105 



TP2«A/F30t#*T F* 
TP1-TP-TP2 




TP2~TP 
TP1-0 



















9f P»l¥ 9- 1 5 8 7 6 7 



[05] 











ISrl 

J 1 . 




TP2 








TD1 

I r I 


TP2 










TP2 

rv 










TP2 

IK 































[08] 




(11) 



nmW- 9-1 5 8 7 6 7 



[06] 



sioo BUEft. xT7D-jt-^<t^ 



S110 
TP2= 
| TP1-TP 

l_ 



S101 



S102 



S103 



sat h^^jrtu 



'#p«mpft*r«TP}rm 



S 104 



S106 



S107 




YES 



TP2=A/F30fc*-ST P* 
TP1=TP-TP2 



YES S109 




YES 



r S105 



TP2-TP 
TP1-0 



sin 

TP2=A/F30 tfti T P* 
TP1-TP-TP2 



c 



i 



(12) 



<ftm¥-9- 1 5 8 7 6 7 



17] 



S100J y/ytriUJflKSJ*^* 



S 101 



S102 



sioa^ #g«*snfl*t*TPjrm 



S 104 



S106 



\ 




YES 



TP2-A/F30£4--5T 
TP1=TP-TP2 



YES 



S 1 1A 



rP2-TPnew-TPold 
rP1-TPoW 

' X 




YES 



S 115, 



S105 



TP2-0 
TP1-TP 



TP1-TP-TP2 



TP2=A/F30 £: & -5 T fl FP2-TP 



TPloO 



(13) #^¥9- 1 5 8 7 6 7 



[09] 



S 1 3 0 



V 



1 



s 1 3 i 



\ NE. QmCl^lCNEm, Tm, 

r m^mm 



S 1 3 2 



S 1 3 3 



V 



S 1 3 4 



S 1 3 5 



I 



NE. Qmi:a£-3S»SUaK 
THES-SH) 



I 



Qm, 



I 



NE, Qs, THECidl 
CNEs, t s, r s £J£aj 



I 



NE, Qm, c:&-3# 
CNE 1 , t b 1 . r 1 



I 



